SODIUM BUTYRATE has been observed to reduce growth rate, alter synthesis of specific proteins and induce biochemical and morphological differentiation, in a variety of cultured tumour-cell lines (Prasad & Sinha, 1976) . Its effects on cell lines of human origin include: (1) induction of erythroid differentiation in leukaemia cells (Andersson et al., 1979) ; (2) induction of neurite formation in neuroblastoma cells (Prasad & Kumar, 1974) ; (3) stimulation of synthesis of the glycoprotein hormones FSH and hCG, and of their common a-subunit by HeLa cells (derived from cervical carcinoma) (Ghosh & Cox, 1976 Lieblich et al., 1977) ; and (4) stimulation of synthesis of osubunit by a bronchial-carcinoma line (Chou et al., 1977) . We report here that sodium butyrate has marked effects on protein synthesis in human breast-carcinoma cells. These actions are not limited to induction of differentiation.
Production of o-subunit is normally confined to placental tissue and to certain endocrine cells. However, inappropriate synthesis of glycoprotein hormones and their subunits has been noted in a variety of tumour types (Rosen et al., 1975) . In order to clarify the actions of butyrate we have studied its effects on the MCF7 human breast-carcinoma line, with regard to synthesis of (a) the milk protein lactal-J[ To wliom correspondence should be addressed. bumin, (b) oa-subunit, an inappropriate product, and (c) the oncofoetal antigen CEA. These three proteins are frequently present in primary carcinomas of the breast (Woods et al., 1979; Cove et al., 1979 a and b) . The mammary origin of the MCF7 line has been amply confirmed (Engel & Young, 1978) . We have found that butyrate causes a dose-related stimulation of lactalbumin and a-subunit production; CEA synthesis is only slightly increased.
MCF7 cells were obtained from Dr Marvin Rich, Michigan Cancer Foundation, in August, 1976. The cells were grown in Dulbecco's modification of Eagle's medium containing 10% foetal bovine serum, insulin (1 ng/ml) and penicillin (200 u/ml). Replicate plates were seeded on Day 0 of the experiments and maintained for 3 days at 37TC in 95% air, 500 CO2. In order to measure both intracellular and secreted protein products, the cells were then disrupted in their supernatant either with a manual homogenizer (first experiment) or by freezing and thawing x 3 (second and third experiments). The supernatant obtained by centrifugation at 100,000 g for 60 min was concentrated 5-fold by lyophilization. Radioimmunoassays for lactalbumin (Woods & Heath, 1977) , ax-subunit (Cove et al., 1979a or b) and CEA (Booth et al., 1973) were as were inconspicuous in controls, namely electron-dense granules and clusters of microvilli. Both features were prominent around lumina which appeared to be intracellular ducts, though an intercellular location could not be excluded (Fig. 2) . These duct-like structures have been described before in MCF7 cells (Russo et al., 1977) . The morphology of control and treated cells was otherwise similar. The reduction in cell numbers on exposure to 5mM butyrate (Fig. 1) (Lieblich et al., 1977 fall in the rate of synthesis of lactalbumin in our cultures of MCF7 over a period of many months. This is reflected in the response to butyrate (Table) in separate experiments, and may be due to a progressive change in the cell population.
The effects of butyrate on human mammary tissue have not previously been reported. Sodium butyrate does not alter the growth rate of rat mammary tumours in vivo (Cho-Chung & Gullino, 1974) . It is clear from the reports cited above and from our own data, that butyrate can profoundly modify gene expression in neoplastic mammalian cells of diverse origins. Although its effects are selective (Rubinstein et al., 1979) they are not confined to the induction of differentiated characteristics. It is of particular interest that butyrate can stimulate ectopic synthesis of a-subunit by HeLa and bronchialcarcinoma cells, yet inhibit eutopic synthesis of the same protein by three different strains of trophoblastic tumour (Chou et al., 1977) . The basis of such selectivity deserves further study. 
